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Notice

(1) Delay is not allowed. (-100pt)

(2) We use LTspice transient analysis to see the voltage gain of signal. You must set stop
time= 200u and maximum timestep = 1n. (-5pt)

(3) The NMOS model is set by the directive:
.model NMOS NMOS(vto=0.5 kp=300u lambda=100m). (-10pt)

(4) You must attach the screenshots of your NMOS size (like Fig. 5). (-10pt)

(5) Youmust attach screenshots of circuit and output wavetorm. (-10pt)

(6) Youmust extract the output amplitude by cursor. (-10pt)

(7) Please check the hand-writing result in your photo is clear. (-5pt or -10pt)

. Fig. 1 shows the common-source amplifier with Vpp as 1.8 V. Vi, is a 10KHz sinusoidal

waveform with 0.5mV amplitude (V,, = 1mV) .
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Fig. 1
(a) Please design your
W and L of NMOS (for 0.18um technology both W and L should be longer than 0.18um)
Gate bias Vg

Loading resistor Rp

You should achieve the voltage gain larger than 10 V/V. Note that the voltage gain means the




ratio of output amplitude to input amplitude.

(b) Please use .OP to show your output operating point and check your NMOS must be operating
in “saturation region” (Vps > Vs - Vru) .

(c) Base on 4 and Ip. Please hand-calculate r, of NMOS.

(d) Please use small signal model to calculate its voltage gain (7, is NOT neglectable). Compare

the results between hand-calculation and your simulation in (a).

2. Fig. 2 shows the common-drain amplifier (source follower) with Vpp as 1.8 V. Vi, is a 10KHz

sinusoidal waveform with 0.5mV amplitude (V,., = ImV) .
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Fig. 2

(a) Please design your
W and L of NMOS (for 0.18um technology both W and L should be longer than 0.18um)
Gate bias V¢

Loading resistor Rs

You should achieve the voltage gain larger than 0.8 V/V. Note that the voltage gain means the
ratio of output amplitude to input amplitude.

(b) Please use .OP to show your output operating point and check your NMOS must be operating
in “saturation region” (Vps > Vgs - Vru) .

(c) Please use small signal model to calculate its voltage gain. Compare the results between

hand-calculation and your simulation in (a) .

Appendix



(1) How to find NMOS schematic
Please choose nmos4 and short the “body port” to ground

W Select Component Symbol X
Top Directory:  C:\Users\PC-Lab\Documents\L TspiceXVIl\lib\sym v
N-Channel MOSFET transistor with explicit
substrate connection(used for monolithic
MOSFETS)
=]

Open this macromodel's test fixture

&| ’ nmos4 ’

[ADC] [SpecialFunctions] load ng
[Comparators] [Switches] FerriteBead load?2 pif
[Contrib] bi FerriteBead?2 Ipnp pn
[DAC] bi2 g ltline pn
[Digital] bv g2 mesfet pr
[FilterProducts] cap h njf pr
[Misc] csw ind nmo Dr
[OpAmps] current ind2 c
[Optos] diode 1ISO16750-2 npn re:
[PowerProducts] e 1SO7637-2 npn2 re:
[References] e2 LED npn3 sc
< >

Fig. 3
MY Edit Text on the Schematic: X
How to netlist this text Justification Font Size
(O Comment Left & 1.5(defaulty v
R Cancel
(® SPICE directive [] Vertical Text

.model NMOS NMOS(vto=0.5 kp=300u lambda=1 00m)|

Type Ctrl-M to start a new line.

Fig. 4

In the model, vto means V'ru, kp means 1,Cox, lambda means 4 .
(2) How to change W and L of NMOS?



Right click on the NMOS schematic

T Monolithic MOSFET - M1

Model Name: NMOS OK
ERgEp 2u Cancel
Width(W): | 20u

Drain Area(AD): ’
Source Area(AS): ’

Drain Perimeter(PD):

Source Perimeter(PS):

No. Parallel Devices(M):

NMOS |=2u w=20u

Fig. 5



